The radiology report is the culmination of image acquisition, meticulous interpretation, and the generation of deliberate and thoughtful recommendations. It is essentially a translation of images into words, and as such must convey as much pertinent detail needed by the clinician in as concise a format as possible. Several important factors affect the overall quality of the finished report. Active voice helps to convey information more confidently, and in a manner that is easier to read and understand. The use of several words and phrases is frowned upon, as it makes the radiologist sound uncertain. The manner in which the impression is stated can significantly influence the ordering physician's decision as to whether to follow the radiologist's recommendations. Critical findings must be promptly communicated to the appropriate health care provider, and documented in the final report. By following the guidelines illustrated in this article, radiologists will learn how to create a perfected report, which will be concise, convey important findings while answering the clinical question posed, and will be favorably viewed by the requesting physician.
As the final product of the intricate process of image acquisition, meticulous interpretation, and the generation of deliberate and thoughtful recommendations, the radiology report is essentially a translation of images into words. As such, it must convey as much pertinent detail needed by the clinician in as concise a format as possible. For this reason, the words we choose to use become of upmost importance in communicating our findings and providing recommendations. After all, what good is an interpretation of an imaging study if it offers no answer to the clinical question posed? In essence, radiologists act as an engine, driving the medical decision-making process and guiding patient care.
Several important factors affect the overall quality of the finished report. These factors include dictating in the active voice, the use (or rather purposeful omittance) of certain words and phrases that may lead to misunderstanding or confusion, the avoidance of clutter and repetition, including pertinent details that are of clinical significance, and the prompt reporting of critical findings. Through a comprehensive review of the literature, we examine these factors, and address the importance of writing a clear and concise report, along with optimal ways in which to convey our findings to fellow physicians. Ultimately, it is all in the words.
Voice
When it comes to writing, active voice has always been preferred over passive voice. According to The Elements of Style, ''The active voice is usually more direct and vigorous than the passive'' [1] . The use of active voice makes the meaning clearer for readers, and keeps sentences from becoming too cloudy or wordy.
Over the last decade, there has been a strong movement to bring this ideology to the world of medical writing, with scientific journals advocating the use of active voice [2] . However, the status quo has been slow to change.
A recent study has suggested that passive voice is found in over a quarter of sentences in the medical literature [2] . This contrasts vastly to The Wall Street Journal, in which passive voice is used in only 3% of sentences.
Many theorize that radiologists prefer to use the passive voice because it leaves them out of the story, in the hopes of diminishing their personal responsibility [3] . In cases of errors, which are often discovered weeks or even months later, those dictating a report may find the use of the passive voice particularly attractive. It makes the report read as though events simply transpired, and downplays the fact that a particular individual was actively thinking and making decisions. On the other hand, for many medical professionals, familiarity with the passive voice may play a key role in its ubiquitous use.
The distinction between active and passive voices is best illustrated through the use of examples. With active voice, the subject is the actor: ''I punctured the right brachial vein under Doppler ultrasound guidance.'' Now, contrast this to the passive voice, where the subject is acted upon: ''Percutaneous puncture of the right brachial vein was performed under Doppler ultrasound guidance.''
The promptness of patient management may also be influenced, depending on how a radiologist decides to dictate. For instance, ''there is a mass in the descending colon'' sounds somewhat more critical, compared to ''a mass is seen in the descending colon.''
Radiologists are not the only medical professionals who are guilty of committing this fallacy; surgeons, for instance, are just as culpable. A randomly selected postoperative report from our institution reads, ''The patient's abdomen was prepped with chlorhexidine gluconate and isopropyl alcohol solution and the patient was appropriately draped. Time-out was performed and was correct for patient and procedure.'' It seems the use of passive voice is pervasive throughout the field of medicine.
Though habits are difficult to break, by paying attention to the voice with which we dictate our reports, and making a purposeful effort to use the active voice, our reports will come across as easier to read and understand, and will ultimately ameliorate patient management.
Words and Phrases
When dictating, the thoughtful use of vocabulary may be just as important as the voice, in conveying imaging findings. Certain words should be avoided, in an effort to create a clear, grammatically correct, and easy to read report.
Levine [4] illustrates several such examples. Concerning is a word often seen in radiology reports, particularly in the impression section; in actuality, it means, ''regarding.'' For instance, when a suspicious mass is seen, a report using the word concerning is actually stating that findings are ''regarding a tumour.'' Although grammatically this sentence does not make sense, its quotidian use is often overlooked or ignored. There are many, more correct ways of expressing the same thought, namely worrisome for, suggestive of, diagnostic of, compatible with, consistent with, or indicative of.
The verb interrogate is also often misused, to the same effect. Meaning, ''to ask questions considered personal or secret,'' is it actually possible to interrogate an organ, such as the large bowel? What if the large bowel refuses to speak? [4] .
In keeping with the radiologist's prerogative to be correct, phraseology may be utilised in such a way, as to downplay potential misses. It is easy to find examples of reports stating, ''no evidence of.'' For instance, ''no evidence of pneumothorax.'' This implies that a pneumothorax may or may not be present, but that at the time of interpretation, it is not identified [4] . A more direct way of conveying the same information in a more confident manner would be to simply state, ''there is no pneumothorax.''
Appears is another example of a word that may mitigate responsibility: ''There appears to be a nodule in the left lower lobe.'' The reader of the report may question whether a nodule really is present. For the radiologist, there should be no confusion. A finding is either present or absent; there should be no in between [5] . Instead, the more precise and confident statement would be, ''there is a nodule in the left lower lobe.'' Along the same lines, radiologists tend to overuse the word overt, as in, ''there is no overt pulmonary vascular congestion.'' Overt means, ''plain or readily apparent.'' As experts in the field of medical imaging, radiologists should be able to determine whether a finding is present, notwithstanding how overt or subtle it may be. If the finding is overt, than any physician should be able to identify it [5] .
Terminology
It is important to distinguish between diagnoses that are ascertainable on imaging, compared to those, which are merely suggested. As an example, a computed tomography (CT) study of the chest may reveal centrilobular emphysema. Although this might lead the radiologist to state that the patient has chronic obstructive pulmonary disease (COPD), this is a broad, clinical diagnosis. It is preferable to state that the patient has emphysema, and allow the clinician to make the diagnosis of COPD. Another such example is osteopenia: in the case of an elderly female patient, unless the radiologist has a comparison bone density study, and can confidently determine that the t score is between -1 and -2.5, the term ''osseous demineralization'' should instead be used [6] .
Subjectivity also plays an important role in the terminology that should be used (or avoided). When there are low lung volumes, the report should state this. Specifically, the term ''poor inspiratory effort'' is incorrect, as the radiologist does not, and cannot, know whether the patient was consciously making a poor effort in taking a deep breath [6] .
Clutter and Repetition
For a clinician to be able to read and understand the key findings in a radiology report, it must be concise. Specifically, clutter and repetition should be avoided. There is a misconception among some radiologists that the longer the report, the more impressive it looks to others. Conversely, most readers prefer a short and concise report, as to spend less time reading it, and more time acting upon the findings [7] .
Riggs [7] provides an extreme example of an unnecessarily repetitive and cluttered report: ''Normal abdomen radiographically with no visualized acute diagnostic abnormalities evident within the abdomen on this examination at the present time radiographically.'' Ultimately, Riggs [7] advises that ''a sentence should contain no unnecessary words, a paragraph no unnecessary sentences, for the same reason a drawing should have no unnecessary lines and a machine no unnecessary parts.'' To that effect, there is no need to mention, for instance, the exact location of each line and tube in a chest radiograph, if this has previously been reported and remains stable. Rather, only significant changes should be discussed [7] .
Report Structure
It is customary to have several sections in the radiology report, namely the indication, technique, interpretation (or ''body''), and impression. For complex studies, this structure makes sense, as it describes the many pertinent positives and negatives, and then summarizes them, allowing the clinician to quickly determine the answer to their clinical question.
It is important to distinguish what information should be presented in each section, especially between the interpretation and impression. In the interpretation, the radiologist should report what he or she sees, and describe the findings in detail. Next, in the impression, the diagnosis (or differential) should be provided [6] . For example, the finding of pulmonary vascular congestion and cardiomegaly belong in the interpretation, whereas the diagnosis of congestive heart failure belongs in the impression.
In simple studies, such as radiographs assessing for fractures, short reports are preferable [7] . In this case, there is no need to have both interpretation and impression sections, especially if the same few sentences are repeated verbatim [5] .
There is a growing trend to report findings in a ''synoptic'' format. Synoptic reporting allows for information to be laid out in a clear manner, with specific details readily available and easy to find. For instance, in an abdominal CT report, subsections are listed for each organ system, with findings reported for that particular system.
The use of synoptic reporting is currently being investigated in cancer staging studies, as it allows the team of healthcare professionals involved in the patient's care to easily retrieve information, use it for treatment planning purposes, and make meaningful comparisons across multiple studies [8] . Synoptic reporting has also been proposed for use in cases of trauma [9] .
In a recent study, a majority of general practitioners surveyed stated that they preferred a tabulated report format, even for routine imaging studies [10] . Another study has found that in the reporting of body CT examinations, clinicians greatly preferred receiving a structured report over a conventional, freeform format [11] . Interestingly, radiologists surveyed also preferred dictating structured reports. Both parties felt that structured reports contained better content and had greater clarity. Similarly, others have found increased completeness, relevance, and overall clinician satisfaction with the use of synoptic reporting in chest radiographs [12] and magnetic resonance imaging for rectal cancer staging [13] .
What Do Clinicians Want to Know?
The importance of a detailed, concise, and accurate report becomes even more vital for outpatient imaging. Unlike hospitalists, physicians in the outpatient setting are unable to stop by the reading room and discuss the report and findings with the interpreting radiologist in person. Similarly, the radiologist may not always be available to discuss the case by telephone [14] .
One recent study examined what referring physicians thought about radiology reports, and how they can be improved [14] . A majority of respondents were either very satisfied or somewhat satisfied with radiology reporting. While diagnostic accuracy was ranked as the most important aspect of a radiology report, an overabundance of recommendations for further imaging was identified as the most significant matter of contention. Unclear or nonspecific language, and a complete lack of recommendations for further patient management were also identified as significant problems [14] . A large majority of physicians stated that they preferred the report contain specific recommendations as to further imaging or follow-up, with a timeframe provided [14] .
The way in which recommendations are phrased plays an important and direct role on the clinician's decision as to whether to act on the recommendations. Nearly all physicians felt medicolegally obligated by the radiologist's recommendations made within their reports, when stated outright. However, when qualifying language such as ''if clinically indicated'' was used, just over half felt less obliged to follow the recommendation [14] .
We propose an innovative improvement to the radiology report, which is currently seldom used: that is, to include a separate section entitled ''Recommendations'' that would immediately follow the ''Impression.'' This section would convey the radiologist's opinions on what the next steps in management should be, for example the next best imaging study, along with when it should be preformed, whether specialist consultation is warranted, any appropriate procedures that should be performed, including direct visualization or tissue sampling, or simply state that no follow-up is needed [14] .
In the interpretation of imaging studies, radiologists often provide numerical measurements of anatomical structures. However, most primary care physicians are not familiar with normal sizes of organs, and so terms such as ''enlarged'' should accompany any measurements given [10] .
Clinicians stress that patients often ask for copies of their reports, and thus radiologists must be sensitive with respect to the vocabulary used. Terms such as obese should be substituted with increased body habitus; this is be viewed as more empathetic and less humiliating to the patient [14] .
An important point to consider is that reports are generated for referring clinicians, and not for other radiologists. The American College of Radiology (ACR) recommends avoiding the use of radiology-centred jargon, limiting extraneous information, listing the most consequential findings in order from most to least important, and qualifying the need for further imaging with specific details about why the additional imaging is necessary. In an effort to improve communication between referring physicians and radiologists, the ACR also suggests providing contact information for the radiologist, such as a phone number, in the final report, to make it easier for the clinician to obtain clarification or discuss the case [15] .
There is a growing trend towards the use of evidence-based radiology reporting. The Royal Australian and New Zealand College of Radiologists recently published evidence-based recommendations, aimed at improving various aspects of the report [16] . These guidelines were created after a comprehensive review of the literature, followed by expert consensus of a multidisciplinary advisory panel.
Communication of Critical Findings
While many findings may be reported to clinicians by way of the final report, some critical findings should also be communicated to the ordering physician urgently and directly, and documented in the report. According to ACR Practice Parameters, examples include findings that require a need for immediate intervention, findings that are discrepant with a preceding interpretation of the same examination (eg, resident preliminary report) and findings on which failure to act may adversely affect patient health [17] .
Conclusion
The radiology report represents our profession's finished work product, and serves to convey important findings and guide patient care. It is of paramount importance that it be dictated and formatted in such a way, as to provide the referring physician with the information they require in an accurate, concise, and easy-to-understand manner.
By consciously paying attention to oft overlooked aspects of the report, such as voice, vocabulary and terminology, phraseology, conciseness, and structure, the final report may be perfected to meet and exceed the growing expectations of clinicians. By striving towards a perfected report, radiologists will not only improve their relationship with referring physicians, but also play a role in improving patient management. At the end of the day, no matter what specialty one practices, the key aspiration and primary goal of physicians is to make a difference in patients' lives.
